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ABSTRACT 
 
Pediatric food allergies (FA) are increasing in prevalence and have been 
associated with decreased quality of life (QOL) and impairment in physical, social, 
academic, and family functioning; however, little is known about the risk factors for 
psychological distress in this cohort.  This was the first large-scale study to examine 
child, parent, and FA-related factors that may affect functioning in youth with FA.  The 
sample consisted of 533 mothers of children with FA and 241 mothers of children with 
no chronic medical conditions, recruited through online forums.  Mothers completed 
online questionnaires assessing their child’s psychosocial health, physical health, and FA 
characteristics, as well as their own parenting behaviors and symptoms of psychological 
distress. It was hypothesized that (1) FA children would exhibit poorer functioning than 
healthy children; (2) mothers of FA children would exhibit higher levels of psychological 
distress than mothers of Healthy Control (HC) children; (3) higher FA severity would 
predict poorer child functioning; and (4) maternal psychological symptoms, 
overprotection, and gender would moderate the associations between presence of FA and 
child functioning, and between FA severity and child functioning. 
  vii 
Results showed that (1) FA youth exhibited significantly better functioning than 
healthy children; (2) mothers of FA youth reported significantly less psychological 
distress than mothers of healthy children; (3) higher FA severity predicted poorer child 
functioning; and (4) these associations were moderated by maternal depression, anxiety, 
stress, and overprotection, but not by gender.  Specifically, associations between presence 
of FA and child health-related QOL, child psychosocial health, and physical health were 
significantly stronger among children whose mothers were more depressed, anxious, and 
stressed.  The associations between presence of FA and child psychosocial health were 
significantly weaker among highly overprotective mothers, indicating that in line with the 
anxiety disorder literature, overprotection in mothers of children with FA may serve a 
maladaptive function.  These findings suggest that FA youth and their mothers are a 
particularly vulnerable population who may benefit from psychosocial interventions to 
address the psychological distress and interference associated with having FA. 
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1 
Psychosocial distress and anxiety in food allergic youth: Identification and risk factors	  
The prevalence of chronic health conditions in children and adolescents has risen 
dramatically in recent years.  Epidemiologic studies report that as many as 1 out of 4 
children in the United States, or 15 to 18 million youth, suffer from a chronic health 
condition (Van Cleave, Gortmaker, & Perrin, 2010; van der Lee, Mokkink, Grootenhuis, 
Heymans, & Offringa, 2007).  Defined as a medical condition that lasts for more than one 
year, or at the time of diagnosis is likely to have a duration of greater than one year 
(Stein, Bauman, Westbrook, Coupey, & Ireys, 1993), a chronic health condition can 
cause significant disturbance in a child’s life.  An expanded definition outlines that 
chronic health conditions may also interfere with normal activities, require frequent 
hospitalizations, home health care, and/or extensive medical care (Mokkink, van der Lee, 
Grootenhuis, Offringa, & Heymans, 2008).  Additionally, chronic health conditions 
typically do not resolve spontaneously and are rarely completely cured (Stanton, 
Revenson, & Tennen, 2007).  Although medical conditions such as cancer, diabetes, 
cystic fibrosis, and epilepsy often receive significant attention in medical and 
psychological research and in the media, these conditions are fortunately relatively rare in 
children.  Allergy, one of the most prevalent chronic diseases among all ages, and the 3rd 
most common chronic disease among children (National Academy on an Aging Society, 
1999), is far less understood than some of these other chronic health conditions.  Food 
allergies in particular have been sharply on the rise and affect the daily lives of 
approximately 3 million children and their families in the United States (Branum & 
Lukacs, 2008).   
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Increasing rates of food allergies have been observed in countries worldwide over 
the past decade, inciting a growing public health concern (Gupta et al., 2011; Ring, 
Kramer, Schafer, & Behrendt, 2001).  According to the Centers for Disease Control and 
Prevention (CDC), the reported food allergy rate among individuals under the age of 18 
in the United States increased by 18% between 1997 and 2007 (Branum & Lukacs, 
2008).  Recent data also show that hospitalizations for food allergic reactions in children 
increased by 360% between 1996 and 2008 (Branum & Lukacs, 2008).  Food allergies 
account for 30,000 emergency room visits annually in the United States (Neugut, Ghatak, 
& Miller, 2001).  Current estimates for the prevalence of food allergies in children and 
adolescents in the United States are at 8% and rising (Gupta et al., 2011).  While reasons 
for the rapid increase in the incidence of food allergies are not fully understood, some 
hypothesized factors are greater allergen exposure, increased genetic susceptibility, 
decreased immune system stimulation due to improved hygiene, and environmental 
pollution (Ring et al., 2001).  
The physical dangers of food allergies include food-induced anaphylaxis (FIA).  
Anaphylaxis is defined as a “severe, potentially fatal, systemic allergic reaction that 
occurs suddenly after contact with an allergy-causing substance” (Sampson et al., 2006, 
p. 392).  Anaphylaxis can start with topical symptoms and eventually progress to 
disturbance of the mucous membranes, respiratory tract, and cardiovascular system 
within the time span of hours, or in severe cases, seconds (Ring, Crockow, & Behrendt, 
2010).  Severe reactions can occur so rapidly that no intervention can be delivered before 
the onset of respiratory or cardiac arrest.  In some cases, reactions can be fatal regardless 
of the intervention delivered (Pumphrey, 2000).  Alarmingly, the food allergy implicated 
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in the largest proportion of fatalities due to FIA (i.e., peanut allergy) has doubled in 
children in the United States in just a five-year period between 1997 and 2002 (Bock, 
Munoz-Furlong, & Sampson, 2001; Sicherer, Munoz-Furlong, & Sampson, 2003).  
Although research has shown that adolescents and young adults are most at risk for food 
allergy-related fatalities, food allergic youth of all ages are susceptible to FIA; many food 
allergy reactions occur as early as in the first three years of life (Akeson, Worth, & 
Sheikh, 2007; Bock, 1987; Bock et al., 2001; Bock, Munoz-Furlong, & Sampson, 2007; 
Lin, Anderson, Shah, & Nurruzzaman, 2008). 
Potential explanations for the increased risk of FIA particularly in youth include 
inconsistency in the avoidance of relevant triggers, decreased likelihood of self-advocacy 
for allergen-free foods, and deliberate risk-taking behaviors (Bock et al., 2001; 
Greenhawt, Singer, & Baptist, 2009).  Additionally, deaths and near fatalities are often 
caused by misunderstandings, presumptions, and misinformation on the part of both food 
professionals and consumers alike (Gowland, 2001).  Endangering food allergic 
individuals even further is the fact that current food labeling conventions are such that 
most parents of food allergic children are unable to correctly identify terms for common 
allergenic food ingredients on packaging labels (Joshi, Mofidi, & Sicherer, 2002).  For 
example, parents of a child with an egg allergy might not realize that the food label terms 
“lysozyme,” “albumin,” or “ovalbumin” all indicate the presence of an egg protein.  Even 
after consulting with healthcare professionals, parents report feeling that they do not have 
sufficient knowledge about their child’s condition and that they feel inadequately trained 
to manage risky situations, use an auto-injector, and navigate allergen avoidance (Hu, 
Grbich, & Kemp, 2007).  Given the level of potential dangers faced by youth with food 
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allergies, and given that the only well accepted preventive measure is avoidance of 
allergens, it is understandable that many parents feel inadequately equipped to cope with 
their child’s food allergy.  While parents are able to administer diphenhydramine (e.g., 
Benadryl) for less severe food reactions and can provide immediate administration of 
epinephrine upon ingestion of an allergen, they may have to rely heavily on school 
personnel and other adults to take care of their child when they are not present.  Many 
schools are equipped to address allergic reactions; however, the availability of rescue 
devices appears to vary widely across different institutions (Allen, Henselman, Laird, 
Quinones, & Reutzel, 2012).  Non-health personnel may have access to devices, but not 
all personnel are adequately trained (Allen et al., 2012).  Due to the dangers of food 
allergies and the likelihood that allergic reactions can occur without parents present, food 
allergies often become a source of anxiety and stress for affected youth and their families.  
Indeed, many affected families struggle with emotional issues, health and nutritional 
concerns, anxiety around leaving the child in the care of others, and taking special 
precautions before going out (Komulainen, 2010). 
Food allergies and quality of life 
Food allergies have been shown to be associated with decreased quality of life 
and impairment not only in physical functioning, but also in social, academic, 
psychological, and family functioning (Cummings, Knibb, King, & Lucas, 2010; 
Marklund, Wilde-Larsson, Ahlstedt, & Nordstrom, 2007; Teufel et al., 2007).  Cummings 
and colleagues (2010) noted that children with a nut allergy exhibit poorer emotional, 
social, and psychological quality of life as compared to healthy controls.  Adolescents 
with food allergies report insecurity and fear around the risk of severe food reactions, 
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feeling disregarded because of their condition, and experiencing a lack of understanding 
about their condition from others (Marklund et al., 2007).  Most bothersome to 
adolescents with food allergies are the limitations that the condition places on social 
activities, not being able to eat foods that others are eating, and having to limit the 
restaurants they frequent (Resnick et al., 2010).  Adolescents and young adults with food 
allergies also report significantly more dating anxiety and concerns about negative 
evaluation by potential romantic interests than healthy age-, gender-, and ethnically-
matched peers (Hullmann, Molzon, Eddington, & Mullins, 2012).  Anxiety in dating 
situations might be related to the consequences that could result from having contact with 
a partner who has recently consumed an allergen, or embarrassment about telling 
potential partners about their condition (Hullmann et al., 2012).  In the school setting, 
food allergies can pose a number of difficulties, and for some parents, these difficulties 
lead to their decision to homeschool their food allergic child (Bollinger et al., 2006).  
Many children and adolescents with severe food allergies are often separated from their 
peers at lunchtime, and are required to sit at an “allergy free” table, carry or wear 
medications such as an auto-injectable epinephrine or antihistamines in the event of an 
allergic reaction, or have to receive special treatment, potentially further impacting their 
social functioning.  Bullying occurs in approximately one-quarter of children and 
adolescents with food allergies, and of those who are bullied, the vast majority reports 
multiple episodes of bullying, teasing, or harassment from both classmates and teachers 
or school staff (Lieberman, Weiss, Furlong, Sicherer, & Sicherer, 2010).  According to 
Lieberman (2010), 79% of those who are bullied attribute actions against them to their 
food allergy and describe verbal teasing, incidents such as being touched by an allergen, 
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having an allergen thrown or waved at them, and purposeful contamination of their food 
with an allergen.  
 It appears that health-related quality of life may differ between boys and girls 
with food allergies, though studies examining the effect of gender on quality of life in 
food allergic youth have reported mixed findings (see Cummings et al., 2010 for review).  
Boys with food allergies, based on parent reports, score lower on measures of physical 
functioning than girls with food allergies; however, girls with food allergies score lower 
on measures of mental health functioning (Marklund, Ahlstedt, & Nordstrom, 2006).  
King and colleagues (2009) found that girls with peanut allergies reported significantly 
greater impact of their condition on quality of life in school, health-related quality of life, 
and overall quality of life in comparison to their non-allergic female siblings.  Boys with 
peanut allergies reported significantly lower school quality of life only, in comparison to 
their non-allergic male siblings.  Sex and gender differences in food allergic youth have 
been under-researched and will be an important area to continue to explore. 
Food allergies and psychological distress 
Adults with food allergies, in comparison to their healthy counterparts, are more 
susceptible to psychological problems, including anxiety symptomatology (e.g., Chida, 
Hamer, & Steptoe, 2008; Kennedy, Morris, & Schwab, 2002; Patten & Williams, 2007; 
Sareen et al., 2006; Stauder & Kovacs, 2003).  While less pronounced than in adults, 
anxiety and stress levels observed in food allergic children and adolescents are higher 
than in normative populations (Lyons & Forde, 2004).  Children with food allergies 
exhibit more worry about dangers in their environment and about being away from home 
than do healthy children (Avery, King, Knight, & Hourihane, 2003).   
 
 
 
 
 
7 
Part of the vulnerability to anxiety symptomatology and stress in food allergic 
children may arise from the overlap of symptoms between anxiety reactions and allergic 
reactions (Kovalenko et al., 2001).  Symptoms of stress and anxiety reactions, such as 
nausea, increased heart rate, and difficulty breathing, can sometimes masquerade as 
allergy, which can be especially confusing to families who are trying to identify and 
manage food allergy symptoms (Longley, Fiset, Getz, Van Arsdel, & Weinstein, 1994; 
Seggev & Eckert, 1988).  An experience of any of these symptoms as part of either an 
anxiety reaction or an allergic reaction can trigger other physiological responses and lead 
to a dynamic and transactional interplay between increasing anxiety symptoms and 
immunological responses.  Individuals with a predisposition toward developing allergic 
hypersensitivity in conjunction with psychological difficulties often experience this 
interplay between anxiety and physical symptoms (Hashizume & Takigawa, 2006).   
Psychological distress in food allergic individuals may also result from the close 
overlap of symptoms between an allergic reaction and the body’s natural stress response.  
An examination of the biological processes that occur during a stress response reveals a 
direct relationship between the stress response and immunological responses in the body 
(Kiecolt-Glaser, 1999).  When experiencing a psychological stressor, the sympathetic and 
adrenomedullary (SAM) system and the hypothalamic-pituitary-adrenal (HPA) axis are 
activated.  These systems help to control reactions to stress and regulate a number of 
bodily functions, including the immune system and mood and emotions.  The SAM 
system and HPA axis can function at a higher or lower level than normal when 
influenced by negative emotional states (Wright, Rodriguez, & Cohen, 1998).  This 
reaction has been seen in response to stress in adult patients with atopic dermatitis, a 
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chronic skin disorder that causes pruritis (i.e., itching); an increase in HPA, SAM, and 
inflammatory reactions are present in response to emotional stress (Buske-Kirschbaum, 
Geiben, Hollig, Morschhauser, & Hellhammer, 2002).  Children and adults diagnosed 
with atopic dermatitis have higher levels of anxiety than those without, and 
psychotherapy has been found to not only relieve the psychological distress, but also the 
skin condition (Linnet & Jemec, 2001).  Drugs with anxiolytic effects may also be helpful 
in the management of stress-induced pruritis in individuals with atopic dermatitis 
(Hashizume & Takigawa, 2006).  When an individual experiences stress, the biological 
reaction can mimic an allergic reaction and cause the release of histamine, an amino acid 
released during allergy, stress, and inflammation (Longley et al., 1994; Seggev & Eckert, 
1988).  Psychiatric conditions, particularly those involving anxiety, have also been found 
to be a strong predictor of the development of chemical sensitivity, another type of 
allergy (Simon, Daniell, Stockbridge, Claypoole, & Rosenstock, 1993; Simon, Katon, & 
Sparks, 1990).  Howard (1995) discusses that while psychological factors do not fully 
explain the overlap between psychiatric disorders and the onset of allergic conditions, 
they are certainly relevant to the etiology of allergic syndromes.  Because the majority of 
food allergies develop in childhood, and food allergies often appear to be associated with 
decreased quality of life in childhood and clinical levels of psychopathology in adults, 
there is a need for a better understanding of the factors that influence quality of life and 
psychological distress in this population.  
There are many unanswered questions and inconsistencies in the literature about 
the relationship between food allergies and quality of life in youth.  For example, despite 
evidence of an association between food allergies and decreased quality of life by a host 
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of studies (e.g., Cummings et al., 2010; Marklund, Wilde-Larsson, Ahlstedt, & 
Nordstrom, 2007; Teufel et al., 2007), other studies have unexpectedly found that food 
allergies can sometimes be associated with positive outcomes.  An investigation of 
potential predictors of psychological distress with food allergic youth between the ages of 
8 and 17 was conducted by LeBovidge and colleagues (2009) and demonstrated that 
contrary to initial hypotheses, the number of confirmed food allergies, length of time 
since food allergy diagnosis, and history of anaphylaxis were not significantly associated 
with child distress as measured by parent and child ratings on the Behavior Assessment 
System for Children, Second Edition (BASC-2), and self-report ratings on the 
Multidimensional Anxiety Scale for Children (MASC).  Also surprising was the finding 
that greater number of food allergies was associated with lower levels of child distress. 
The authors hypothesized that these findings may have reflected a number of factors, 
including a lack of participants who had recently experienced an anaphylactic reaction, 
the fact that perceptions of risk for anaphylaxis may be more indicative of child distress 
than actual anaphylactic experience, and the notion that children with multiple food 
allergies may be compelled to learn how to manage their condition more proficiently than 
children with only one food allergy.  The two factors that were significantly associated 
with child distress in this sample were negative child attitudes toward food allergy and 
maternal anxiety (LeBovidge et al., 2009).  The finding that maternal anxiety is 
associated with child distress in this population fits in well with the extant literature on 
the development of anxiety disorders in youth, regardless of medical illness comorbidity 
(e.g., Beidel & Turner, 1997).   However, the few studies that have examined maternal 
anxiety in food allergic populations have utilized the State-Trait Anxiety Inventory 
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(STAI), a widely used self-report measure with state and trait subscales that have been 
shown to have questionable construct validity (Tenenbaum, Furst, & Weingarten, 1985).  
Thus, assessment of parental anxiety and other parenting behaviors in this cohort is 
needed to better understand its potential contribution to the development of child distress 
and poor quality of life in food allergic youth.  Because food allergies are not always 
associated with negative outcomes in youth, it is particularly important to investigate 
under what circumstances food allergies have a negative impact on child functioning, 
moving beyond examination of simple predictors and identifying potential moderators of 
the relationships between food allergies and child functioning. 
Parental psychological distress and parenting behaviors 
Mothers of children with food allergies describe a number of themes when 
discussing their experiences of having a child with food allergies.  Rouf and colleagues 
(2012) discussed mothers’ need to adjust to the initial diagnosis or the shock of observing 
their child’s first allergic reaction, their “burden” of living with the risk of and 
responsibility for managing their child’s food allergy, and the challenges that food 
allergies pose to maintaining a “normal” life for both parent and child.  Parents of 
children with food allergies, in comparison to parents of healthy children, report 
significant emotional stress and limitation on family activities (Sicherer, Noone, & 
Munoz-Furlong, 2001).  These negative experiences can influence parent psychological 
functioning and parenting behaviors and in turn impact the level of distress that a child 
with a food allergy experiences.    
Several studies have reported on the effects of food allergies and the threat of FIA 
on caregiver psychological distress and quality of life.  Bollinger (2006) surveyed 87 
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families of children with food allergies and found that the majority of caregivers reported 
not only a significant impact of their child’s food allergy on meal preparation, but also 
approximately half of caregivers reported that their child’s food allergy significantly 
affected family social activities; 41% endorsed a significant impact of their child’s food 
allergy on their own stress levels; 34% reported that the food allergy affected their child’s 
school attendance; and 10% chose to home school their child because of their child’s 
food allergy.  Food allergies in children are also related to parental reports of strain on 
marriage and relationships, and almost half of parents of children with food allergies 
report experiencing hostility from other parents when attempting to accommodate their 
child’s condition (Gupta et al., 2010).  Parents report experiencing social isolation, 
frustration in their attempts to access resources needed to manage their child’s food 
allergy symptoms, and feeling burdened by increased financial costs associated with their 
child’s food allergy (McBride, McBride-Henry, & van Wissen, 2010).  
The literature on parent and family functioning in families with chronic health 
conditions shows that maladaptive family relationships (e.g., higher level of conflict and 
maternal psychological distress) are predictive of problematic psychological adjustment 
in children with these conditions (Drotar, 1997).  Parenting behaviors, even independent 
of chronic health conditions, have also been linked to the development of psychological 
distress in children.  Overprotective, non-autonomy granting parenting practices have 
been shown to be a risk factor for childhood anxiety disorders (see Wood, McLeod, 
Sigman, Hwang, & Chu, 2003 for review).  Such parenting practices can convey 
messages to children about the potential danger of various situations through vicarious 
means such as modeling of anxious behavior or restricting children’s ability to explore 
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situations autonomously, or through more direct means such as through verbal 
information provided to the child (Fisak & Grills-Taquechel, 2007).  These messages can, 
in turn, promote anxious cognitions and behaviors in children.  One might assume that 
this same kind of overprotective parenting behavior could result in increased levels of 
emotional distress in children with food allergies; however, the presence of a realistic risk 
of harm around allergen exposure adds a measure of complexity to this issue.  While 
parents of children with food allergies may convey direct information about the threat of 
allergen exposure, or restrict social activities of the child and the family in order to 
prevent accidental allergen exposure, parental anxiety and vigilance in the food allergic 
population may serve an adaptive function.  This may especially be the case in parents of 
younger children who have limited control over their environments and cannot 
independently manage their food selection and intake (Bollinger et al., 2006).  
Mandell et al. (2005) identified the “Goldilocks Principle” in reference to a level 
of food allergy-related anxiety that is “just right” for a family to be able to cope 
successfully with food allergy and the realistic possibility of an anaphylactic reaction 
upon allergen ingestion.  Avery and colleagues (2003) note that some apprehension in 
allergic children may help to promote better adherence to medical advice regarding the 
avoidance of allergens and use of epinephrine kits when necessary.  Similarly, LeBovidge 
and colleagues (2009) suggest that increased vigilance and checking behaviors can be 
adaptive in some children with food allergies but excessive for a subset of children with 
food allergies. As such, simple linear, main effects models of the impact of 
overprotective parenting on child distress among food allergic youth appear misguided.  
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Based on the literature examining the psychosocial effects of food allergies, many 
questions remain to be addressed regarding the relationships between food allergies, 
psychological distress and quality of life in both affected youth and their caregivers.  
Although there are studies pointing to the presence of increased psychological distress 
and poor child functioning in food allergic youth as compared to healthy controls, there is 
also evidence that food allergies can be linked to positive outcomes.  It is critical to better 
understand the circumstances under which youth with food allergies function poorly and 
the circumstances under which they function adaptively.  Identifying the factors that may 
moderate the relationship between food allergies and functioning in affected youth will 
also help to inform the optimal tailoring of prevention and intervention strategies for this 
population.   
Study aims and hypotheses 
The purpose of the current study was to identify clinical correlates of poor 
functioning in food allergic youth, and to identify key moderators of the relationships 
between pediatric food allergies and functioning.  This was the first large-scale study 
including a normative healthy comparison sample to contribute a comprehensive 
examination of key child, parent, and food allergy-related factors that may contribute to 
psychosocial distress and reduced quality of life in this population.   
The first aim of this study was to compare child functioning and maternal 
psychological distress among food allergic children and healthy children.  The second 
aim of this study was to examine predictors of poor functioning in children with food 
allergies. The third aim of this study was to examine potential moderators of the 
relationships between the presence of food allergies and child functioning.  The fourth 
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aim of this study was to examine potential moderators of the relationships between food 
allergy severity and child functioning.  The fifth aim of this study was to conduct 
exploratory analyses examining gender as a moderator of the relationship between food 
allergies and child functioning.  Specific hypotheses corresponding to these study aims 
are outlined below. 
Study Aim 1.  To compare child functioning and maternal psychological distress 
among food allergic children and healthy children   
Hypothesis 1.  Food allergic children will exhibit significantly poorer functioning 
(i.e., health-related quality of life, psychosocial health, physical health) as compared to 
healthy children. 
Hypothesis 2.  Mothers of food allergic children will report significantly higher 
levels of their own depression, anxiety, and stress relative to mothers of healthy children. 
 Study Aim 2.  To examine predictors of poor functioning in children with food 
allergies 
Hypothesis 3. Among food allergic youth, allergy severity (i.e., history of 
anaphylactic reactions, history of auto-injector use, number of foods that need to be 
avoided due to food allergy, history of hospitalizations due to food allergy, and number 
of symptoms experienced during an allergic reaction) will predict child functioning, as 
evidenced by significant associations between higher allergy severity and poorer health-
related quality of life, psychosocial health, and physical health, and greater food allergy-
related anxiety, social and dietary limitations, and emotional impact of food allergies.  
Study Aim 3. To examine moderators of the relationships between the presence 
of food allergies and child functioning 
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Hypothesis 4.  Maternal psychological distress will moderate the relationships 
between food allergies and child functioning such that the presence of food allergies will 
have more pronounced negative relationships with child health-related quality of life, 
psychosocial functioning, and physical functioning among children whose mothers have 
higher, relative to lower, levels of depression, anxiety, and stress.   
Hypothesis 5.  Maternal overprotection will moderate the relationships between 
food allergies and child functioning, such that the presence of food allergies will have 
more pronounced negative relationships with child health-related quality of life, 
psychosocial functioning, and physical functioning among children whose mothers 
exhibit higher, relative to lower, levels of overprotection. 
Study Aim 4. To examine moderators of the relationships between food allergy 
severity and child functioning among food allergic youth 
Hypothesis 6. Among food allergic youth, maternal psychological distress will 
moderate the relationships between food allergy severity and child functioning such that 
higher food allergy severity (i.e., history of anaphylactic reactions, history of auto-
injector use, number of foods that need to be avoided due to food allergy, history of 
hospitalizations due to food allergy, and number of symptoms experienced during an 
allergic reaction) will have more pronounced negative relationships with child health-
related quality of life, psychosocial functioning, physical functioning and more 
pronounced positive relationships with food allergy-related anxiety, social and dietary 
limitations, and emotional impact among children whose mothers have higher, relative to 
lower, levels of depression, anxiety, and stress. 
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Hypothesis 7. Among food allergic youth, maternal overprotection will moderate 
the relationships between food allergy severity and child functioning, such that higher 
food allergy severity (i.e., history of anaphylactic reactions, history of auto-injector use, 
number of foods that need to be avoided due to food allergy, history of hospitalizations 
due to food allergy, and number of symptoms experienced during an allergic reaction) 
will have more pronounced negative relationships with child health-related quality of life, 
psychosocial functioning, and physical functioning and more pronounced positive 
relationships with food allergy-related anxiety, social and dietary limitations, and 
emotional impact among children whose mothers exhibit higher, relative to lower, levels 
of overprotection. 
Study Aim 5.  To conduct exploratory analyses examining gender as a moderator 
of the relationships between food allergies and child functioning  
Hypothesis 8. Gender will moderate relationships between food allergies and 
child functioning, such that the presence of food allergies will have more pronounced 
negative relationships with child health-related quality of life and physical functioning 
among boys.  The presence of food allergies will have a more significant negative 
relationship with child psychosocial health among girls.  
Hypothesis 9. The presence of food allergies will have a more significant negative 
relationship with child psychosocial health and a more significant positive relationship 
with food allergy-related anxiety, and emotional impact among girls. Among food 
allergic youth, gender will moderate relationships between food allergy severity and child 
functioning, such that higher food allergy severity will have more pronounced negative 
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relationships with child health-related quality of life and physical functioning and a more 
pronounced positive relationship with social and dietary limitations among boys.  
Methods 
Participants – Food allergic sample 
Participants in the food allergic (FA) sample for this study included 533 mothers 
of children with food allergies (ages 0-17).  Advertisements targeting mothers of food 
allergic youth stated that Boston University was “recruiting participants for a research 
project looking at distress and anxiety among children ages 0-17 with food allergies.”  In 
order to take part in the study, mothers were required to indicate that they were over 18 
years of age.  Exclusion criteria for the study included a diagnosis of severe 
developmental disability or another major non-allergic chronic illness in the participant’s 
child, as assessed by initial screening questions presented to mothers.  FA participants 
were recruited through a number of organizations, including various regional branches of 
the Asthma and Allergy Foundation of America (New England Chapter, Texas Chapter, 
Alaska Chapter), the Food Allergy and Anaphylaxis Network, the Food Allergy and 
Intolerance Foundation, and the Kids with Food Allergies Foundation, along with social 
media sites (i.e., Facebook, Twitter, Craigslist), university message boards, pediatricians, 
allergy specialists, paper flyers, and word of mouth, increasing the likelihood that the 
population was heterogeneous with regard to major demographic characteristics such as 
ethnic and/or racial group, level of education, and socioeconomic status.  
Participants – Healthy comparison sample 
 A healthy comparison (HC) group was also included in this study.  HC 
participants included 241 mothers of healthy children (ages 0-17).  Advertisements 
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targeting mothers of healthy youth stated that Boston University was “recruiting mothers 
of healthy children to be placed in a control group for a research project looking at 
distress and anxiety among children ages 0-17 with food allergies.”  In order to take part 
in the study, mothers were required to indicate that they were over 18 years of age.  
Identical exclusion criteria were utilized for HC mothers as for FA mothers (i.e., severe 
developmental disability or another major non-allergic chronic illness in the participant’s 
child), with the added exclusion criteria of a diagnosed or suspected food allergy or food 
hypersensitivity in the participant’s child.  Participants were recruited through online 
websites that incorporated message boards for mothers, social media sites (i.e., Facebook, 
Twitter, Craigslist), university message boards, paper flyers, and by word of mouth. 
Procedures 
Study procedures were approved by the Institutional Review Board of Boston 
University, Charles River Campus.  Data were collected from September, 2012 through 
January, 2013.  A secure web-link to online questionnaires was provided in both 
electronic and paper advertisements for the study.  Interested participants were asked to 
visit the provided web address.  They were then provided with several eligibility 
questions, invited to undergo the informed consent process, and asked to complete 
questionnaires online via Survey Monkey, a web-survey program that utilizes Secure 
Sockets Layer (SSL) technology to protect user information with both server 
authentication and data encryption.  This technology ensures that user data is secure and 
only available to authorized persons.  Upon completion of online questionnaires, mothers 
were given the option to provide their email address and be entered into a raffle to receive 
one of ten $250 gift cards to an online retailer (i.e., Amazon.com).  Aside from email 
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addresses, which were used solely for the purpose of the raffle and completely separated 
from questionnaire data, no identifying information was collected.  Data collected during 
the assessment were downloaded directly from Survey Monkey into an SPSS database for 
statistical analysis.  
Measures  
 Background and FA history.  Mothers completed a brief measure assessing 
basic demographic characteristics of both the participant and her child (i.e., maternal age, 
race, ethnicity, income level, child age, and child gender).  In order to protect participant 
confidentiality, age ranges, rather than dates of birth, were collected for both mothers and 
children.  For the mothers of FA youth, a food allergy specific section was included to 
obtain relevant information about the nature and severity of food allergy, including type 
of diagnosed food allergy, number of foods the child has to avoid due to their allergy, 
history of anaphylactic reactions, history of hospitalizations for allergic reactions, 
symptoms experienced during an allergic reaction, and frequency of medical 
interventions (e.g., administration of epinephrine) for minor to severe food allergic 
reactions.  
Child health-related quality of life and emotional distress.  The Food Allergy 
Quality of Life Questionnaire – Parent Form (FAQL-PF; DunnGalvin, de BlokFlokstra, 
Burks, Dubois, & Hourihane, 2008) measures the impact of food allergy on a child’s 
quality of life, from the parent’s perspective.  The measure is intended for parents of 
children between the ages of 0 and 12; however, the measure has been used successfully 
with older adolescents as well and was therefore used with mothers of adolescents in this 
study.  The number of items varies based on the child’s age; there are 14, 26, and 30 
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items for the 0-3, 4-6, and 7-17 year age groups, respectively.  The measure produces 
three subscale scores: an Emotional Impact subscale score, a Food Anxiety subscale 
score, and a Social and Dietary Limitations Subscale score.  Items on the Emotional 
Impact subscale include: “Because of FA, my child feels different from other children,” 
“Because of FA, my child is not as confident as other children of his/her age in social 
situations,” and “Because of FA, my child is more anxious in general than other children 
of his/her age.”  Items on the Food Anxiety subscale include: “Because of FA, my child 
feels anxious when going to new places,” “Because of FA, my child feels concerned that 
he/she must always be cautious about food,” and “Because of FA, my child feels anxious 
about accidentally eating an ingredient to which he/she is allergic.”  Items on the Social 
and Dietary Limitations subscale include: “Because of FA, my child feels frustrated by 
dietary restrictions,” “Because of FA, my child has a lack of variety in his/her diet,” and 
“Because of FA, my child’s social environment is restricted because of limitations on 
restaurants we can safely go to as a family.”  Questionnaire items are scored on a 7-point 
Likert scale ranging from 0 (“No impact on health-related quality of life”) to 6 (“Extreme 
impact on health-related quality of life”).  Higher scores indicate poorer functioning in 
these various domains.  The FAQL-PF has demonstrated robust psychometric properties 
including excellent reliability and validity (DunnGalvin et al., 2008).  Internal 
consistency of the FAQL-PF was strong in the present sample (α = .97). 
The Pediatric Quality of Life Inventory (PedsQL; Varni, Seid, & Kurtin, 2001) is 
a parent-report measure that assesses child quality of life in five different areas: physical 
functioning, emotional functioning, social functioning, and school functioning.  Mothers 
are asked to rate items on a 5-point Likert scale (0 = “Never a problem”; 4 = “Almost 
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always a problem”).  The number of items on the scale range from 21 to 45 items 
depending on the child’s age.  Items are reverse scored and linearly transformed to a 0 to 
100 scale such that higher scores indicate better functioning.  A psychosocial health 
summary score (comprised of the mean of the items in the Emotional, Social, and School 
functioning subscales) and a physical health summary score (comprised of the mean of 
the items in the Physical Functioning subscale) are calculated to provide a summary of 
the child or adolescent’s health-related quality of life.  The PedsQL has demonstrated 
good reliability and validity and utility in evaluating health-related quality of life in 
research, clinical practice, and community populations (Varni et al., 2001).  Internal 
consistency of the PedsQL was strong in the present sample (α = .92). 
 Maternal psychological distress.  Mothers completed the Depression Anxiety 
and Stress Scales, Short Version (DASS21; Antony, Bieling, Cox, Enns, & Swinson, 
1998), a shorter version of the DASS which is a set of three self-report scales designed to 
measure depression, anxiety, and stress.  The Depression scale evaluates the presence of 
symptoms such as anhedonia, lack of interest/involvement in activities, dysphoria, and 
hopelessness.  The Anxiety scale assesses the presence of situational anxiety, anxious 
affect, and bodily symptoms related to anxiety.  The Stress scale measures levels of 
chronic, more general arousal including nervous arousal, being agitated, irritable, and 
impatient, and having difficulty relaxing.  Participants were asked to rate the extent to 
which these symptoms have been present in the past week on four-point severity and 
frequency scales.  Higher scores indicate greater distress.  Strong psychometric properties 
have been demonstrated for the DASS and DASS21, with high internal consistency and 
concurrent validity for both versions of the instrument.  Adequate convergent and 
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discriminant validity in clinical samples have been demonstrated when correlated with 
other measures of depression, anxiety, and negative affect (Brown, Chorpita, Korotitsch, 
& Barlow, 1997).  Internal consistency of the DASS was strong in the present sample (α 
= .92). 
Maternal overprotection.  The Vulnerable Child/Overprotecting Parent Scale 
(VCOPS; Wright, Mullen, West, & Wyatt, 1993) is a 28-item measure assessing parental 
overprotection versus optimal developmental stimulation behaviors in parents of 
physically vulnerable children.  Item scores are multiplied by weighting numbers 
(positive or negative weighting numbers depending on the item) and summed to produce 
a total weighted score.  Higher scores on the VCOPS indicate parental overprotection 
tendencies.  This instrument has exhibited high internal consistency and test-retest 
reliability and has been utilized successfully with parents of children presenting with a 
variety of physical vulnerabilities (e.g., Suskauer, Cintas, Marini, & Gerber, 2003). The 
28 items on this scale were selected from a large pool of 301 items by physicians, 
psychologists, and child development specialists, based on parent responses and stepwise 
multiple regression.  Internal consistency of the VCOPS was acceptable in the present 
sample (α = .75). 
Statistical Approach 
Data were analyzed using SPSS 21.0. To examine whether FA and HC 
participants differed significantly on demographic variables, the two groups were 
compared on maternal age, race, ethnicity, household income, child age range, and child 
gender using chi-square analyses (age variables were categorical rather than continuous 
because age ranges, rather than dates of birth, were collected to ensure participant 
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confidentiality).  Those variables that were significantly correlated with condition were 
included as covariates in subsequent analyses.  
Analyses of covariance (ANCOVAs) were used to examine differences between 
the FA and HC groups in child functioning and maternal psychological distress, while 
controlling for significant demographic covariates (Hypotheses 1-2).  Bivariate 
correlation analyses were used to identify predictors of poor functioning within the FA 
group (Hypothesis 3).   
Hierarchical linear regression analyses were performed to examine hypothesized 
moderation effects and to identify certain conditions under which the effect of food 
allergy presence/severity was stronger or weaker (Hypotheses 4-7). Each model consisted 
of two levels: (1) main effects (and any necessary covariates) were entered into Step 1, 
and (2) main effects (and any necessary covariates) and the interaction term were entered 
into Step 2. Significant interactions were followed up with post hoc probing analyses to 
clarify the nature of the interaction.   
To examine maternal psychological distress variables (i.e., maternal depression, 
anxiety, stress) as moderators of the relationship between child food allergies and child 
functioning (Hypothesis 4), predictors were entered as follows: Step 1: group (food 
allergic vs. healthy), maternal psychological distress variable (i.e., stress, anxiety, or 
depression; variable centered), and demographic covariates; Step 2: group (food allergic 
vs. healthy), maternal psychological distress variable (depression, anxiety, or stress), the 
product of group and maternal psychological distress variable (depression, anxiety, or 
stress), and demographic covariates.  Parallel analyses were completed to address 
Hypothesis 5, with maternal overprotection (variable centered) entered into the model in 
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the place of a maternal psychological distress variable.  Significant interactions were 
followed up with post hoc probing to determine the direction of the interactions.  
Specifically, conditional moderator variables for maternal depression, anxiety, stress, and 
overprotection were computed by grouping cases into three groups: those whose 
respective scores on the moderator fell in the bottom third of the overall sample (“low”), 
those whose respective scores fell in the top third of the overall sample (“high”), and 
those whose respective scores fell in the middle third of the overall sample (“middle”).  
Partial correlation analyses between group (FA vs. HC) and the relevant child functioning 
outcome variable were computed separately for the “high” and “low” groups on each 
significant moderator and then compared descriptively to clarify the direction of the 
interaction effects.      
To examine maternal psychological distress variables (i.e., maternal depression, 
anxiety, stress) as moderators of the relationships between child food allergy severity and 
child functioning among FA youth (Hypothesis 6), predictors were entered as follows: 
Step 1: food allergy severity variable (i.e., history of anaphylactic reactions, history of 
auto-injector use, number of foods that need to be avoided due to food allergy, history of 
hospitalizations due to food allergy, or number of symptoms experienced during an 
allergic reaction), maternal psychological distress variable (i.e., stress, anxiety, or 
depression; variable centered), and demographic covariates; Step 2: food allergy severity 
variable, maternal psychological distress variable, the product of food allergy severity 
variable and maternal psychological distress variable, and demographic covariates.  
Parallel analyses were completed to address Hypothesis 7, with maternal overprotection 
(variable centered) entered into the model in the place of maternal psychological distress 
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variables. Significant interactions were followed up with post hoc probing to determine 
the direction of the interaction.  Specifically, conditional moderator variables for 
maternal depression, anxiety, stress, and overprotection were computed by grouping 
cases into three groups: those whose respective scores on the moderator fell in the bottom 
third of the overall sample (“low”), those whose respective scores fell in the top third of 
the overall sample (“high”), and those whose respective scores fell in the middle third of 
the overall sample (“middle”).  Partial correlation analyses between the relevant food 
allergy severity variable and the relevant child functioning outcome variable were 
computed separately for the “high” and “low” groups on each significant moderator and 
then compared descriptively to clarify the direction of the interaction effects.      
To examine gender as a moderator of the relationships between presence of child 
food allergies and child functioning (Hypothesis 8), predictors were entered as follows: 
Step 1: group (food allergic vs. healthy), gender, and demographic covariates; Step 2: 
group (food allergic vs. healthy), gender, the product of group and gender, and 
demographic covariates.  Significant interactions were followed up with post hoc probing 
to determine the direction of the interactions.  Specifically, partial correlation analyses 
between FA presence and the relevant child functioning outcome variable were computed 
separately for the male and female participants and then compared descriptively to clarify 
the direction of the interaction effects.      
To examine gender as a moderator of the relationships between food allergy 
severity and functioning among FA youth (Hypothesis 9), predictors were entered as 
follows: Step 1: food allergy severity variable (i.e. history of anaphylactic reactions, 
history of auto-injector use, number of foods that need to be avoided due to food allergy, 
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history of hospitalizations due to food allergy, or number of symptoms experienced 
during an allergic reaction), gender, and demographic covariates; Step 2:  food allergy 
severity variable, gender, the product of food allergy severity and gender, and 
demographic covariates.  Significant interactions were followed up with post hoc probing 
to determine the direction of the interactions.  Specifically, partial correlation analyses 
between FA severity and the relevant child functioning outcome variable were computed 
separately for the male and female participants and then compared descriptively to clarify 
the direction of the interaction effects. 
A number of participants did not complete all of the questionnaires (see Figure 1 
for recruitment and measure completion flow chart).  For a given analysis, participants 
were only included if they completed all measures relevant to the analysis.  Missing data 
at the item level was negligible; the vast majority of participants who began a specific 
questionnaire completed all items in that questionnaire. 
Due to the large number of study variables that were examined, a conservative p-
value of 0.01 was established in order to deem statistical significance. 
Results 
Demographic Information and Comparisons 
Mothers in the FA group were predominantly Caucasian (89.5%) and between the 
ages of 26 and 40 (58.4%).  Median annual household income for the FA group was 
between $100,000-$150,000.  Mothers reported age ranges of their FA children as 
follows: under 2 years (7.8%), 2-4 years (23.7%), 5-7 years (28%), 8-12 years (30.6%), 
and 13-17 years (9.8%).  40% of the FA children were females.  Type of food allergies 
reported included: nut (42.1%), egg (26.4%), milk (22.2%), sesame (14.3%), shellfish 
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(11.2%), soy (9.8%), fish (7.0%), fruits (7.2%), wheat (6.8%), and vegetables (5.0%).  
The average number of food allergies reported for each FA child was 2.18 (SD = 2.43), 
with number of allergies ranging from 1 to 11.  Mean age at FA diagnosis was 2.64 years 
(SD = 2.02).  The majority of FA youth (59%) had experienced at least one anaphylactic 
reaction.  33.3% of the sample had been hospitalized at least once due to their FA.  93.2% 
of FA youth had been prescribed an auto-injector. 
Mothers in the HC group were also predominantly Caucasian (69.9%) and 
between the ages of 26 and 40 (65.3%).  Median annual household income for the HC 
group was between $50,000-$74,999.  Mothers reported age ranges of their HC children 
as follows: under 2 years (26.3%), 2-4 years (23%), 5-7 years (27.4%), 8-12 years 
(14.6%), and 13-17 years (8.8%). 42% of the HC children were females.  
To examine whether mothers of FA and HC youth differed on demographic 
variables, the two groups were compared on maternal age, race, ethnicity, household 
income, child age, and child gender.  When chi-square analyses showed cells with an 
expected count less than five, an exact significance test was selected for Pearson’s chi-
square.  A significant difference emerged between the two groups on child age, maternal 
age, maternal race, and household income.  FA children and FA mothers were somewhat 
older than HC children [χ2 (4, N = 774) = 64.034, p  < .01] and HC mothers [χ2 (3, N = 
644) = 33.349, p  < .01], respectively. There was a higher proportion of Caucasian 
mothers in the FA group than in the HC group, χ2 (1, N = 697) = 41.48, p  < .01.  Relative 
to HC mothers, a higher proportion of FA mothers reported a household income within 
the range of $100,000-$150,000 [χ2 (8, N = 674) = 57.185, p  < .01].  See Tables 1-3 for 
child and maternal demographic characteristics by group. 
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 These demographic variables were found to significantly correlate with measures 
of child functioning, maternal psychological distress, and maternal overprotection. 
Therefore, these variables were controlled for in subsequent analyses.  No significant 
differences between groups were found on child gender or maternal ethnicity. 
 Means, standard deviations, and bivariate correlations for major study variables in 
the FA and HC groups are outlined in Tables 4-5. 
Study Aim 1 
The first aim of the present study was to compare child functioning (i.e., health-
related quality of life, psychosocial health, and physical health, as measured by the 
PedsQL) and maternal psychological distress (i.e., depression, anxiety, and stress as 
measured by the DASS), among the FA and HC groups.  
Hypothesis 1 
 ANCOVA analyses showed significant differences in health-related quality of 
life, psychosocial health, and physical health between the FA and HC groups, after 
controlling for child age, mother age, race, and household income.  Contrary to 
Hypothesis 1, there was a significant effect of group on health-related quality of life such 
that health-related quality of life was significantly better in the FA group, F (1, 608) = 
29.93, p < .001.  There was also a significant effect of group on psychosocial health, such 
that psychosocial health was significantly better in the FA group F (1, 608) = 21.38, p < 
.001.  Lastly, there was a significant effect of group on physical health, such that physical 
health was significantly better in the FA group F (1, 608) = 36.26, p < .001. 
Hypothesis 2 
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ANCOVA analyses also showed significant differences in maternal psychological 
distress between the FA and HC groups after controlling for child age, mother age, race, 
and household income; however, these differences were not in the expected direction.  
There was a significant effect of group on maternal depression, such that maternal 
depression was significantly higher in the HC group, F (1, 608) = 11.71, p < .001.  There 
was a significant effect of group on maternal anxiety, such that maternal anxiety was 
significantly higher in the HC group, F (1, 608) = 6.71, p = .01.  There was no significant 
effect of group on maternal stress, F (1, 608) = 15.78, p > .05. 
Study Aim 2 
 The second aim of this study was to examine food allergy severity variables as 
predictors of poorer functioning and greater emotional impact of FA among FA youth. 
Predictors examined included the following food allergy severity variables: 
history of anaphylactic reactions, history of auto-injector use, number of foods that need 
to be avoided due to food allergy, history of hospitalizations due to food allergy, and 
number of symptoms experienced during an allergic reaction.  Outcome variables 
assessing child functioning in children with FA included: health-related quality of life, 
psychosocial health, and physical health, as measured by the PedsQL, and food allergy-
related anxiety, social and dietary limitations, and emotional impact of FA, as measured 
by the FAQL-PF. 
Hypothesis 3 
Predictors of health-related quality of life in FA youth 
 Of the hypothesized predictors of health-related quality of life in FA youth, 
number of previous anaphylactic reactions and number of symptoms experienced during 
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an allergic reaction were significantly negatively correlated with child health-related 
quality of life.  This finding indicates that, in line with study expectations, among FA 
youth, child health-related quality of life was poorer among those who have had a higher 
number of anaphylactic reactions (r = -.15, p < .01) and who experience more symptoms 
during an allergic reaction (r = -.22, p < .01).  Means, standard deviations, and bivariate 
correlations for these variables are presented in Table 6. 
Predictors of psychosocial health in FA youth 
Of the hypothesized predictors of psychosocial health in FA youth, number of 
previous anaphylactic reactions and number of symptoms experienced during an allergic 
reaction were significantly negatively correlated with psychosocial health.  Again, in line 
with study Hypothesis 3, among FA youth, psychosocial health was poorer among those 
who had a higher number of anaphylactic reactions (r = -.15, p < .01) and who experience 
more symptoms during an allergic reaction (r = -.22, p < .01).  Means, standard 
deviations, and bivariate correlations for these variables are reported in Table 7. 
Predictors of physical health in FA youth 
Of the hypothesized predictors of physical health in FA youth, number of 
symptoms experienced during an allergic reaction was significantly negatively correlated 
with child physical health.  In line with Hypothesis 3, FA children who experience a 
greater number of symptoms during an allergic reaction were rated as less physically 
healthy than those who experience fewer symptoms during an allergic reaction (r = -.15, 
p < .01 ).  Means, standard deviations, and bivariate correlations for these variables are 
reported in Table 8. 
Predictors of food allergy-related anxiety in FA youth 
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Of the hypothesized predictors of food allergy-related anxiety in FA youth, 
history of anaphylaxis, history of auto-injector use, number of hospitalizations for food 
allergy-related reactions, and number of symptoms experienced during an allergic 
reaction were significantly positively correlated with child food allergy-related anxiety.  
These results indicate that, in line with study Hypothesis 3, children who have had more 
episodes of anaphylaxis (r = .20, p < .01), higher frequency of auto-injector use (r = .13, 
p < .01), greater number of hospitalizations for FA related reactions (r = .18, p < .01), and 
who experience more symptoms during a food allergy reaction (r = .38, p < .01), were 
significantly more likely than youth without these characteristics to exhibit food allergy-
related anxiety.  Means, standard deviations, and bivariate correlations for these variables 
are reported in Table 9. 
Predictors of social and dietary limitations in FA youth 
Of the hypothesized predictors of social and dietary limitations in FA youth, 
history of anaphylaxis, history of auto-injector use, number of hospitalizations for food 
allergy-related reactions, and number of symptoms experienced during an allergic 
reaction were significantly positively correlated with level of child social and dietary 
limitations. These results indicate that, in line with study Hypothesis 3, children who 
have had more episodes of anaphylaxis (r = .24, p < .01), higher frequency of auto-
injector use (r = .15, p < .01), greater number of hospitalizations for food allergy related 
reactions (r = .14, p < .01), and who experience more symptoms during a food allergy 
reaction (r = .37, p < .01), were significantly more likely than youth without these 
characteristics to be limited in their social lives and dietary practices.  Means, standard 
deviations, and bivariate correlations for these variables are reported in Table 10. 
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Predictors of emotional impact of FA in FA youth 
Of the hypothesized predictors of emotional impact in FA youth, history of 
anaphylaxis, history of auto-injector use, number of hospitalizations for food allergy-
related reactions, and number of symptoms experienced during a food allergy reaction 
were significantly positively associated with child emotional impact from food allergies. 
These results indicate that, in line with study Hypothesis 3, children who have had more 
episodes of anaphylaxis (r = .26, p < .01), higher frequency of auto-injector use (r = .17, 
p < .01), greater number of hospitalizations for FA related reactions (r = .17, p < .01), and 
who experience more symptoms during a FA reaction (r = .41, p < .01) were significantly 
more likely than children without these characteristics to experience an emotional impact 
due to their food allergy.  Means, standard deviations, and bivariate correlations for these 
variables are reported in Table 11. 
Study Aim 3 
 The third aim of the study was to examine moderators of the relationship between 
food allergies (presence vs. absence) and child functioning. 
 Proposed moderators included: maternal depression, maternal anxiety, and 
maternal stress, as measured by the DASS (for Hypothesis 4), and maternal 
overprotection as measured by the VCOPS (for Hypothesis 5).  Outcome variables 
assessing functioning in both the FA and HC groups included: health-related quality of 
life, psychosocial health, and physical health, as measured by the PedsQL.  Child age, 
mother age, race, and household income were entered into the models as covariates. 
Hypothesis 4 
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Moderating effect of maternal distress on the relationship between FA presence and child 
health-related quality of life 
 There were significant group by maternal psychological distress interactions in 
the prediction of child health-related quality of life, such that the effect of group (FA vs. 
HC) was moderated by maternal depression [Step 2 Fchange(1, 606) = 48.83, p < .001], 
maternal anxiety [Step 2 Fchange(1, 606) = 42.54, p < .001], and maternal stress [Step 2 
Fchange(1, 606) = 30.92, p < .001].  Inconsistent with study Hypothesis 4, however, post 
hoc probing revealed significant associations between presence of food allergies and 
better health-related quality of life among the high maternal depression group (r  = -.37, p 
< .001), high maternal anxiety group (r  = -.41, p < .001), and high maternal stress group 
(r  = -.37, p < .001) (i.e., those whose respective maternal psychological distress scores 
fell in the top third of the overall sample for each domain).  In contrast, no such 
significant associations between group and child health-related quality of life were 
detected among the low maternal depression group (r = -.04, p > .05), low maternal 
anxiety group (r = -.11, p > .05), and low maternal stress group (r = .01, p > .05) (i.e., 
those whose respective maternal psychological distress scores fell in the bottom third of 
the overall sample).  Tables 12-14 provide the unadjusted and step-by-step statistics for 
these regression analyses. 
Moderating effect of maternal distress on the relationship between FA presence and child 
psychosocial health 
There was a significant group by maternal psychological distress interaction in the 
prediction of child psychosocial health, such that the effect of group (FA vs. HC) was 
moderated by maternal depression [Step 2 Fchange(1, 606) = 29.22, p < .001], maternal 
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anxiety [Step 2 Fchange(1, 606) = 21.58, p < .001], and maternal stress [Step 2 Fchange(1, 
606) = 23.97, p < .001].  Inconsistent with study Hypothesis 4, post hoc probing revealed 
significant associations between the presence of food allergies and better psychosocial 
health among the high maternal depression group (r  = -.33, p < .001), high maternal 
anxiety group (r  = -.34, p < .001), and high maternal stress group (r  = -.31, p < .001) 
(i.e., those whose respective maternal psychological distress scores fell in the top third of 
the overall sample for each domain).  In contrast, no such significant associations were 
detected among the low maternal depression group (r = -.06, p > .05), low maternal 
anxiety group (r = -.14, p = .05), and low maternal stress group (r = .003, p > .05) (i.e., 
those whose respective maternal psychological distress scores fell in the bottom third of 
the overall sample).  Tables 15-17 provide the unadjusted and step-by-step statistics for 
these regression analyses. 
Moderating effect of maternal distress on the relationship between FA presence and child 
physical health 
There was also a significant group by maternal psychological distress interaction 
in the prediction of child physical health, such that the effect of group (FA vs. HC) was 
moderated by maternal depression [Step 2 Fchange(1, 606) = 65.61, p < .001], maternal 
anxiety [Step 2 Fchange(1, 606) = 67.55, p < .001], and maternal stress [Step 2 Fchange(1, 
606) = 29.75, p < .001].  Again, inconsistent with study Hypothesis 4, post hoc probing 
revealed significant associations between the presence of food allergies and better 
physical health among the high maternal depression group (r  = -.38, p < .001), high 
maternal anxiety group (r  = -.48, p < .001), and high maternal stress group (r  = -.39, p < 
.001) (i.e., those whose maternal psychological distress scores fell in the top third of the 
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overall sample for each domain).  In contrast, no such significant associations were 
detected among the low maternal depression group (r = .01, p > .05), low maternal 
anxiety group (r = -.02, p > .05), and low maternal stress group (r = .01, p > .05) (i.e., 
those whose respective maternal psychological distress scores fell in the bottom third of 
the sample).  Tables 18-20 provide the unadjusted and step-by-step statistics for these 
regression analyses. 
Hypothesis 5 
Moderating effect of maternal overprotection on the relationship between FA presence 
and child health-related quality of life 
There was no significant group by maternal overprotection interaction in the 
prediction of child health-related quality of life, Step 2 Fchange(1, 561) = 5.64, p > .01. 
Moderating effect of maternal overprotection on the relationship between FA presence 
and child psychosocial health 
There was a significant group by maternal overprotection interaction in the 
prediction of child psychosocial health, such that the effect of group was moderated by 
maternal overprotection [Step 2 Fchange(1, 561) = 11.26, p < .001].  Consistent with study 
Hypothesis 5, a significant association was found between presence of food allergies and 
better psychosocial health among the low maternal overprotection group (r  = -.37, p < 
.001) (i.e., those whose maternal overprotection scores fell in the bottom third of the 
overall sample), while a weaker, though still significant association was detected among 
the high overprotection group (r = -.22, p < .01) (i.e., those whose maternal 
overprotection scores fell in the top third of the overall sample). Table 21 provides the 
unadjusted and step-by-step statistics for this regression analysis. 
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Moderating effect of maternal overprotection on the relationship between FA presence 
and child physical health 
There was no significant group by maternal overprotection interaction in the 
prediction of child physical health, Step 2 Fchange(1, 561) = .19, p > .05. 
Study Aim 4 
 The fourth aim of this study was to examine moderators of the relationships 
between food allergy severity and child functioning among FA youth.   
Proposed moderators included: maternal depression, maternal anxiety, and 
maternal stress, as measured by the DASS (for Hypothesis 6), and maternal 
overprotection as measured by the VCOPS (for Hypothesis 7).  Food allergy severity 
variables included: history of anaphylactic reactions, history of auto-injector use, number 
of foods that need to be avoided due to FA, history of hospitalizations due to FA, and 
number of symptoms experienced during an allergic reaction.  Outcome variables 
assessing functioning included: health-related quality of life, psychosocial health and 
physical health, as measured by the PedsQL, and food allergy-related anxiety, social and 
dietary limitations, and emotional impact of FA, as measured by the FAQL-PF.  
 Hypothesis 6 
Moderating effect of maternal distress on the relationships between FA severity and child 
health-related quality of life among FA youth 
There were no significant food allergy severity by maternal psychological distress 
interactions in the prediction of child health-related quality of life; maternal depression, 
anxiety, and stress did not moderate the relationships between any of the food allergy 
severity variables and health-related quality of life (all Step 2 Fchange ps > .01). 
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Moderating effect of maternal distress on the relationships between FA severity and child 
psychosocial health among FA youth 
There were no significant food allergy severity by maternal psychological distress 
interactions in the prediction of child psychosocial health; maternal depression, anxiety, 
and stress did not moderate the relationships between any of the food allergy severity 
variables and child psychosocial health (all Step 2 Fchange ps > .01). 
Moderating effect of maternal distress on the relationships between FA severity and child 
physical health among FA youth 
 There was a significant food allergy severity by maternal distress interaction in 
the prediction of child physical health among FA youth, such that the effect of history of 
auto-injector use was moderated by maternal anxiety [Step 2 Fchange(1, 496) = 8.50, p < 
.01].  The effect of number of symptoms experienced during an allergic reaction was also 
moderated by maternal anxiety [Step 2 Fchange(1, 489) = 20.12, p < .001].  Consistent with 
study Hypothesis 6, greater history of auto-injector use was associated with poorer child 
physical health.  Post hoc probing revealed that this association was slightly stronger in 
the high maternal anxiety group (r  = -.17) (those whose maternal anxiety scores fell in 
the top third of the overall sample) than in the low maternal anxiety group (r  = -.14).  
Among FA youth, higher number of symptoms experienced during an allergic reaction 
was also associated with poorer child physical health.  However, post hoc probing 
revealed that this association was slightly stronger in the low maternal anxiety group (r = 
-.10) than in the high maternal anxiety group (r = -.04).  Tables 22 and 23 provide the 
unadjusted and step-by-step statistics for this regression analysis.  There were no other 
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significant food allergy severity by maternal distress interactions in the prediction of 
child physical health (Step 2 Fchange ps > .01). 
Moderating effect of maternal distress on the relationships between FA severity and child 
FA-related anxiety among FA youth 
There was a significant food allergy severity by maternal distress interaction in 
the prediction of food allergy-related anxiety among FA youth, such that the effect of 
history of auto-injector use was moderated by maternal stress [Step 2 Fchange(1, 491) = 
7.53, p < .01].  Consistent with study Hypothesis 6, post hoc probing revealed significant 
associations between history of auto-injector use and greater food allergy-related anxiety 
among the high maternal stress group (r  = .32, p < .001) (i.e., those whose maternal 
stress scores fell in the top third of the overall sample for each domain).  In contrast, no 
such significant associations were detected among the low maternal stress group (r = .10, 
p > .05) (i.e., those whose respective maternal stress scores fell in the bottom third of the 
sample).  Table 24 provides the unadjusted and step-by-step statistics for this regression 
analysis. There were no other significant food allergy severity by maternal distress 
interactions in the prediction of child food allergy-related anxiety among FA youth (Step 
2 Fchange ps > .01). 
Moderating effect of maternal distress on the relationships between FA severity and child 
social and dietary limitations among FA youth 
There were no significant food allergy severity by maternal distress interactions in 
the prediction of child social and dietary limitations; maternal depression, anxiety, and 
stress did not moderate the relationships between any food allergy severity variables and 
child social and dietary limitations (all Step 2 Fchange ps > .01). 
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Moderating effect of maternal distress on the relationships between FA severity and 
emotional impact of FA on children among FA youth 
There were no significant food allergy severity by maternal distress interactions in 
the prediction of emotional impact of FA on children among FA youth; maternal 
depression, anxiety, and stress did not moderate the relationships between any food 
allergy severity variables and emotional impact of FA (all Step 2 Fchange ps > .01). 
Hypothesis 7 
Moderating effect of maternal overprotection on the relationships between FA severity 
and child health-related quality of life among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of child health-related quality of life among FA youth; 
maternal overprotection did not moderate the relationships between any FA severity 
variables and child health-related quality of life (all Step 2 Fchange ps > .01). 
Moderating effect of maternal overprotection on the relationships between FA severity 
and child psychosocial health among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of child psychosocial health among FA youth; maternal 
overprotection did not moderate the relationships between any FA severity variables and 
child psychosocial health (all Step 2 Fchange ps > .01). 
Moderating effect of maternal overprotection on the relationships between FA severity 
and child physical health among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of child physical health among FA youth; maternal 
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overprotection did not moderate the relationships between any FA severity variables and 
child physical health (all Step 2 Fchange ps > .01). 
Moderating effect of maternal overprotection on the relationships between FA severity 
and child FA-related anxiety among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of child food allergy-related anxiety; maternal 
overprotection did not moderate the relationships between any food allergy severity 
variables and child food allergy-related anxiety (all Step 2 Fchange ps > .01). 
Moderating effect of maternal overprotection on the relationships between FA severity 
and child social and dietary limitations among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of child social and dietary limitation among FA youth; 
maternal overprotection did not moderate the relationships between any food allergy 
severity variables and social and dietary limitations (all Step 2 Fchange ps > .01). 
Moderating effect of maternal overprotection on the relationships between FA severity 
and emotional impact of FA on children among FA youth 
There were no significant food allergy severity by maternal overprotection 
interactions in the prediction of emotional impact of FA on children among FA youth; 
maternal overprotection did not moderate the relationship between any food allergy 
severity variables and child emotional impact (all Step 2 Fchange ps > .01). 
Study Aim 5 
 The fifth aim of the study was to examine gender as a potential moderator of the 
relationships between food allergies and child functioning. 
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 Outcome variables assessing functioning in both the FA and HC groups (for 
Hypothesis 8) included: health-related quality of life, psychosocial health, and physical 
health, as measured by the PedsQL.  Child age, mother age, race, and household income 
were entered into the models as covariates.  Outcome variables assessing functioning in 
the FA group (for Hypothesis 9) included health-related quality of life, psychosocial 
health, and physical health, as measured by the PedsQL, and FA-related anxiety, social 
and dietary limitations, and emotional impact, as measured by the FAQL-PF.  
Hypothesis 8 
Moderating effect of gender on the relationship between FA presence and child health-
related quality of life 
There was no moderating effect of gender on the relationship between group 
status (FA vs. HC) and child health-related quality of life, Step 2 Fchange(1, 542) = .002, p 
> .05. 
Moderating effect of gender on the relationship between FA presence and child 
psychosocial health 
There was no moderating effect of gender on the relationship between group 
status (FA vs. HC) and child psychosocial health; Step 2 Fchange(1, 542) = .80, p > .05. 
Moderating effect of gender on the relationship between FA presence and child physical 
health 
There was no moderating effect of gender on the relationship between group 
status (FA vs. HC) and child physical health Fchange(1, 542) =  2.31, p > .05. 
Hypothesis 9 
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Moderating effect of gender on the relationships between FA severity and child 
functioning among FA youth 
There were no moderating effects of gender on the relationships between FA 
severity and child health-related quality of life, child psychosocial health, child physical 
health, FA-related anxiety, social and dietary limitations, or emotional impact of FA 
among FA youth (all Step 2 Fchange ps > .01). 
Discussion 
 The present study investigated child and mother functioning and emotional 
distress across food allergic and healthy comparison youth, as well as moderators of the 
links between food allergies and these outcomes.  Contrary to initial hypotheses, pediatric 
food allergies in this sample were significantly linked with better health-related quality of 
life, psychosocial health, and physical health.  Curiously, the links between food allergies 
and better child functioning were moderated by maternal distress, such that these links 
were present when mothers endorsed elevated levels of depression, anxiety, and stress, 
but when mothers presented without such distress, the food allergies were not associated 
with better child functioning.  Consistent with hypotheses, the links between food 
allergies and better child functioning were particularly strong among children whose 
mothers were low on overprotection, relative to children whose mothers were high on 
overprotection, suggesting that maternal autonomy-granting practices may serve an 
adaptive role for food allergic youth.  Among youth with food allergies only, some 
indicators of food allergy severity (i.e., history of anaphylaxis and number of symptoms 
experienced during an allergic reaction) were predictive of poorer overall health-related 
quality of life, psychosocial health, and physical health in youth.  The same indicators of 
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severity, in addition to history of hospitalizations and auto-injector use, were predictive 
of higher food allergy-specific anxiety, social and dietary limitations, and emotional 
impact.  Among food allergic youth, the links between food allergy severity variables and 
poorer physical health were at times particularly strong among children whose mothers 
were high on anxiety, and at other times, particularly strong among children whose 
mothers were low on anxiety, suggesting that there may be instances during which 
maternal anxiety can either be adaptive or maladaptive for youth whose food allergies are 
on the more severe end of the spectrum. 
Food allergies and child functioning 
 In this sample of food allergic and healthy youth, the presence of food allergies 
did not appear to negatively affect child functioning.  On the contrary, psychosocial 
health, physical health, and overall health-related quality of life were reported as 
significantly better in the food allergic sample as compared to the healthy comparison 
sample.  This finding is somewhat inconsistent with previous research, which has 
predominantly shown that food allergies in youth can negatively affect overall quality of 
life and result in significant impairment in physical, social, academic, psychological, and 
family functioning (Cummings et al., 2010; Marklund et al., 2007; Teufel et al., 2007, 
Sicherer, 2001). Studies have also reported that children with food allergies feel more 
threatened by possible danger in their environment, experience heightened worry about 
being separated from their parents, and feel more restricted in their daily activities.   
The current study findings, while somewhat surprising, are consistent with 
LeBovidge’s (2009) conclusion that food allergies can at times be associated with lower 
levels of child distress.  If this sample was indicative of food allergic youth in the general 
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population, experiences with food allergy management begin at a young age (the mean 
age of food allergy diagnosis was 2.64 years) and exposure to the risks of food allergy are 
widely prevalent (59% of the food allergic sample had a history of experiencing one or 
more anaphylactic reactions).  Therefore, food allergic youth are generally aware of the 
symptoms that may arise as a result of allergen exposure and of the precautions to take to 
either prevent or control these symptoms.  Knowledge about food allergies and 
confidence in one’s ability to address a food allergy-related reaction if and when it occurs 
may be responsible for the food allergy group’s promising psychosocial and health-
related outcomes.   
Indeed, there is evidence from several studies to suggest that knowledge about 
one’s allergy condition, even if the allergy is severe, can serve a protective function 
against poor psychosocial health and quality of life.  Zernike and colleagues (1997) found 
that patients suffering from non-life-threatening allergies were more likely to be 
negatively affected in terms of their work and social lives, and their emotional well-
being, as compared to patients suffering from life-threatening allergies.  This unexpected 
difference was due to the fact that patients suffering from life-threatening allergies had 
more knowledge of their condition, which allowed them to function more optimally in 
their daily lives.  Research also shows that information and knowledge regarding food 
allergy conditions is helpful in reducing anxiety and stress in parents of children with 
food allergies.  Following double-blind placebo-controlled food challenges, a diagnostic 
procedure during which individuals with a suspected food allergy are given some foods 
that contain an allergen and some foods that do not, parents report lower anxiety than 
they did prior to the food challenge; this is the case, even if the food challenge confirms 
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the presence of a severe food allergy (Kemp, Allen, & Campbell, 2009; Zijlstra et al., 
2010).   
These findings confirm the notion that knowledge pertaining to the food allergy, 
regardless of the severity of the allergy or the risks associated with it, can help to 
alleviate some of the anxiety that inevitably comes with the unpredictability of this 
condition.  Families of children with food allergies, in comparison to families of healthy 
children, may also come together around the affected child and provide greater support, 
thereby contributing to better child functioning.  Over 90% of the food allergic sample 
had been prescribed an auto-injector, which in and of itself has been shown to be 
associated with reduced anxiety in food allergic youth (Cummings et al., 2010).  
Furthermore, while the healthy comparison was group was screened for chronic 
illnesses, it is unclear whether or not these youth were more impaired in other, non-
health-related ways.  For example, given that the food allergy group, in comparison to the 
healthy group, was comprised of significantly more Caucasian and high-income families, 
it is plausible that the healthy comparison group may have been exposed to other 
stressors (e.g., economic) that could negatively impact their reported quality of life. 
Predictors of functioning in food allergic youth 
 The present examination of predictors of quality of life and emotional functioning 
in food allergic youth yielded less optimistic results.  In line with study hypotheses, 
among food allergic youth, a more significant history of anaphylactic reactions and 
greater number of symptoms exhibited during a food allergy reaction predicted poorer 
child health-related quality of life and psychosocial health.  Additionally, greater number 
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of symptoms exhibited during a food allergic reaction predicted poorer physical 
functioning in youth with food allergies. 
Furthermore, several indicators of food allergy severity predicted poorer 
functioning in food allergy-specific domains.  History of anaphylaxis, frequency of auto-
injector use, number of hospitalizations for food allergy-related reactions, and number of 
symptoms experienced during a food allergy reaction, were significant predictors of 
greater food allergy-related anxiety, social and dietary limitations, and emotional impact 
of food allergies within the food allergic group.  While outcomes of child health-related 
quality of life, psychosocial health, and physical health were assessed with the PedsQL, a 
non-food allergy specific measure, food allergy-related anxiety, social and dietary 
limitations, and emotional impact of food allergies were measured with the FAQL-PF, a 
measure specific to the concerns of food allergic individuals.  Outcomes on the FAQL-PF 
may therefore be even better indicators of functioning in this population than the PedsQ 
and would support previous findings that food allergic youth experience impairment in a 
number of different domains (Cummings et al., 2010; Marklund et al., 2007; Sicherer et 
al., 2001; Teufel et al., 2007,).   
Maternal psychological distress 
Findings from previous studies examining the effects of food allergies on parental 
distress reveal that mothers in particular are negatively affected by their child’s food 
allergy condition.  In the present study, child food allergies were not associated with 
clinical levels of maternal depression, anxiety, or stress.  In fact, the healthy control 
group reported significantly higher levels of maternal anxiety and depressive 
symptomatology than the food allergic group, though both groups’ scores fell within the 
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non-clinical range.  While this finding is not consistent with previous studies examining 
child food allergies and maternal distress (e.g., Rouf et al., 2012, Sicherer et al., 2001), it 
points to the fact that the majority of mothers of youth with food allergies are 
functioning, on average, in a manner that is within the non-clinical range of 
psychological distress.   
Although on average, mothers of food allergic youth are not showing clinical 
levels of distress, maternal symptomatology did moderate the relationship between 
presence of food allergies and child quality of life, psychosocial health, and physical 
health.  Unexpectedly, the relationship between presence of food allergies and better 
quality of life was stronger among children whose mothers scored higher on measures of 
depression, anxiety, and stress.  Study findings indicate that although mothers of food 
allergic youth are functioning fairly well on average, limited, non-clinically significant 
levels of maternal distress may play an adaptive role in outcomes for children and 
adolescents with food allergies.   
When examining the food allergic group alone, maternal symptomatology played 
a more inconsistent role in moderating the relationship between food allergy severity 
indicators and child quality of life.  For instance, the relationship between history of auto-
injector use and poor child physical health was stronger among children whose mothers 
reported high levels of anxiety, as compared to those whose mothers reported low levels 
of anxiety.  This suggests that maternal anxiety may play a maladaptive role, particularly 
among children who have more severe food allergies.  However, the association between 
number of symptoms experienced during an allergic reaction and poor child physical 
health was stronger among children whose mothers reported low levels of anxiety, as 
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compared to those whose mothers reported high levels of anxiety, suggesting that 
maternal anxiety can also be adaptive under some circumstances.  And lastly, the 
relationship between history of auto-injector use and greater food allergy-related anxiety 
was stronger among children whose mothers reported higher levels of stress, as compared 
to those who reported lower levels of stress.  These findings point to the need for further 
investigation of the role of maternal psychological distress in the relationship between 
food allergy severity and quality of life in food allergic youth.  It may be that maternal 
anxiety can both positively or negatively influence a food allergic child’s physical health 
and well-being (possibly because maternal anxiety can lead to changes in eating 
practices, increased vigilance, implementation of safety precautions, parental support, 
etc.), while maternal stress plays more of a role in how anxious a child feels about his or 
her condition.  This is particularly noteworthy to consider in a food allergic population 
because heightened distress in caregivers may increase stress in affected youth, and in 
turn, intensify the immunological responses in the body and lead to an increase in 
allergy-related symptomatology.  Wolf and colleagues (2008) concluded that parental 
stress and depression are significant predictors of increases in the inflammatory profiles 
of both children with asthma and healthy children, over the period of several months.   
Maternal overprotection 
 Maternal overprotection moderated the relationship between food allergies and 
psychosocial health such that the association between food allergies and better 
psychosocial health was stronger among children whose mothers were less, rather than 
more, overprotective.  The predominant message regarding parental overprotection in the 
non-food allergy literature thus far is that parental overprotection is strongly associated 
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with child anxiety (e.g., Hudson & Rapee, 2001).  Even with the real dangers that food 
allergies present, it appears that high levels of maternal overprotection may also serve a 
maladaptive function in this population of youth.  In examining the food allergic group 
by itself, overprotection did not moderate any of the relationships between food allergy 
severity and child functioning.   
Gender  
 Contrary to study hypotheses, gender was not found to moderate the relationship 
between the presence of food allergies and child functioning, nor was it found to 
moderate the relationship between food allergy severity and child functioning.  Although 
previous studies have found gender differences in the ways that boys and girls cope with 
a chronic illness (Spirito, Stark, Gil, & Tyc, 1995), the present study findings suggest that 
gender does not play a role in child functioning within the pediatric food allergic 
population.  These findings, however, may reflect the fact that mother reports of child 
functioning more accurately reveal maternal perceptions of functioning, rather than true 
functioning in these youth.  More internal processes such as anxious cognitions, or 
depressed mood, are especially difficult to accurately assess in the absence of self-
reported symptomatology.  Additional benefits of utilizing self-report in future research 
are outlined below.  
Limitations and Future Directions 
 A number of study limitations should be considered.  First, this study relied solely 
on mother reports of child functioning, food allergy characteristics, maternal 
symptomatology, and parenting behaviors.  Future work incorporating reports from 
additional informants, such as fathers, other caregivers, physicians or other medical 
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professionals, and food allergic and healthy youth themselves, will add to a more 
comprehensive understanding of the patterns and correlates of food allergies and quality 
of life in this population.  Previous research has shown that father reports of autonomy-
granting and overprotection are significantly related to child anxiety, whereas maternal 
autonomy-granting and overprotection are more related to maternal anxiety (Bogels & 
van Melick, 2004).  Paternal overprotection, for instance, may be more adaptive than 
maternal overprotection in this cohort, and future studies should consider the role of 
fathers’ overprotection tendencies with food allergic youth.  Youth reports of their own 
experiences with food allergy would also be important to assess, as there can be large 
discrepancies between self-report and parent-report.  For instance, in a study conducted 
by Akeson and colleagues (2007), adolescents perceived food allergies and the threat of 
anaphylaxis as having a low impact on daily living, while parents reported a significantly 
higher impact on their adolescent’s daily functioning.  Including other respondents in 
future research will help to ameliorate potential biases in reporting.  
Another limitation of this study was the fact that child diagnosis of food allergy 
was self-reported by mothers and not validated by medical professionals or formal allergy 
tests.  Researchers have noted that there can be a discrepancy between symptoms of true, 
diagnosed food allergies, and reports of food allergy symptoms by non-medical 
professionals (Jansen et al., 1994).  Symptoms reported by non-medical professionals are 
sometimes due to causes other than allergic reactions.  Therefore, parent report of child 
food allergy symptoms and history should be interpreted with some caution.  Although 
initial screening questions attempted to exclude mothers who may have self-diagnosed 
their child’s food allergy, there may be participants in the sample whose children do not 
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have formal food allergy diagnoses.  Future work incorporating validation of parent 
report of child food allergies with medical records or formal allergy tests will add 
considerably to this literature. 
 The cross-sectional design of this study prevents the ability to make causal 
inferences.  Although this study found that there was a relationship between maternal 
psychological distress, maternal overprotection, and quality of life in children with food 
allergies, the direction of these relationships cannot be determined.  Future studies 
utilizing a longitudinal study design would allow researchers to make conclusions about 
the causal pathways and directionality of relationships among predictors and correlates of 
food allergies and functioning in affected youth.  
Although recruitment for participants occurred online and targeted mothers in 
various regions of the United States, the degree to which this sample is representative of 
typical mothers of youth with food allergies and healthy controls is questionable.  The 
majority of the sample was Caucasian, highly educated, and reported household income 
significantly higher than that of the median household income in the United States of 
approximately $50,000 (Noss, 2012).  While online data collection increases the 
likelihood that participants will be heterogeneous with regard to demographic 
characteristics, participation is also inherently limited to individuals who have access to a 
computer and to Internet service.  Additionally, the recruitment strategies for this study 
(targeting social networking sites such as Facebook, Twitter, and Craigslist, along with 
other online forums) may have targeted a population of mothers who are particularly 
savvy with technology and representative of a younger cohort of mothers of youth with 
food allergies.  Future studies should target populations that are more representative of 
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the general population of food allergic youth, perhaps by recruiting in community clinics, 
schools, places of worship, and community centers. Alternatively, given that mothers 
were required to state that a medical professional diagnosed their child’s food allergy, it 
may be the case that this sample is representative of the general population of food 
allergic youth and that food allergies are under-diagnosed in racial and ethnic minority 
populations and in populations of lower socio-economic status. 
The food allergy and healthy comparison groups differed significantly on a 
number of demographic characteristics (child age, maternal age, maternal race, and 
household income).  Although these variables were controlled for in study analyses, there 
is a possibility that other related, but uncontrolled variables influenced some of the study 
findings.  For instance, although household income was controlled for, perhaps a 
somewhat related variable such as neighborhood safety could have contributed to the fact 
that the healthy comparison group, which reported a significantly lower household 
income, also reported significantly lower quality of life, psychosocial health, and physical 
health than the food allergic group.  Any replications of this study should ensure that the 
food allergy and healthy comparison groups are matched on demographic characteristics 
in order to isolate the direct effects of food allergies on child and family functioning. 
Clinical Implications 
 Although it appears that food allergic youth and their mothers are functioning 
quite adaptively overall, it is important that caregivers of food allergic youth and 
healthcare professionals are equipped to identify and address some of the challenges that 
food allergies can pose to affected children and their families. 
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 Pediatricians are well-placed to identify and refer children and families who may 
be struggling with the psychosocial and physical sequelae of food allergies, however 
most parents do not discuss behavioral or emotional issues with their child’s pediatrician 
(Briggs-Gowan, Horwitz, Schwab-Stone, Leventhal, & Leaf, 2000).  Better methods for 
screening and referring families of food allergic youth who may be encountering 
difficulties are needed.  Given the predictors of the negative relationship between food 
allergies and child functioning identified in this study, screening for youth who have a 
more significant history of food allergy-related reactions may be one way to identify 
youth who are at risk for poorer functioning.  
 Focus groups conducted with parents of youth with food allergies reveal that 
parents could benefit significantly from additional knowledge about the risks of food 
allergies and ways to manage this chronic health condition (Vargas et al., 2011).  
Psychosocial interventions for food allergic youth and family are essential to ensuring 
optimal functioning in this population; however, available treatments are scarce.   
LeBovidge and colleagues (2008) established preliminary support for the effectiveness 
and feasibility of a group intervention for children with food allergies and their parents.  
Research efforts should continue to focus on ways to increase parent perceived 
competence in caring for a child with food allergies and on ultimately improving the 
quality of life for affected youth and their families. 
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Table 1 Child demographic characteristics by group 
 FA group  HC group  p valuea 
Characteristic n (%) n (%)  
Child Age .000*** 
Under 2 years 41 (7.7) 65 (27.0)  
2-4 years 128 (24.0) 56 (23.2)  
5-7 years 141 (26.5) 63 (26.1)  
8-12 years 173 (32.5) 36 (14.9)  
13-17 years 50 (9.4) 21 (8.7)  
Child Gender .626 
Male 318 (59.9) 128 (57.9)  
Female 213 (40.1) 93 (42.1)  
ap value is based on Chi-Square test 
***p < .001, two-tailed 
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Table 2 Maternal age, race, and ethnicity by group  
 FA group  HC group  p valuea 
Characteristic n (%) n (%)  
Mother Age .000*** 
Under 26 years 7 (1.5) 17 (9.8)  
26-40 years 275 (58.4) 113 (65.3)  
41-55 years 186 (39.5) 43 (24.9)  
Over 55 years 3 (0.6) 0 (0)  
Mother Race .000*** 
White or Caucasian 437 (89.5) 146 (69.9)  
Non-White or Caucasian 51 (10.5) 63 (30.14)  
Ethnicity .250 
Hispanic, Latino, Spanish origin 23 (4.7) 13 (6.2)  
Non-Hispanic, Latino, Spanish origin 469 (95.3) 196 (93.8)  
ap value is based on Chi-Square test 
***p < .001, two-tailed 
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Table 3 Household income by group 
 FA group  HC group  p valuea 
Characteristic n (%) n (%)  
Household income   .000*** 
Under $10,000 3 (0.6) 2 (1.0)  
$10,000-$19,999 9 (1.9) 6 (2.9)  
$20,000-$29,999 10 (2.1) 7 (3.4)  
$30,000-$39,999 14 (3.0) 26 (12.6)  
$40,000-$49,999 29 (6.2) 32 (15.5)  
$50,000-$74,999 60 (12.8) 34 (16.4)  
$75,000-$99,999 79 (16.9) 32 (15.5)  
$100,000-$150,000 139 (29.8) 28 (13.5)  
Over $150,000 124 (26.6) 40 (19.3)  
ap value is based on Chi-Square test 
***p < .01, two-tailed 
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Table 4 Means, standard deviations, and bivariate correlations for major study variables within the FA group 
*p < .05, **p < .01 
 
 
 
 
 
 
 
 
 
 
 
 Mean SD 1 2 3 4 5 6 7 8 9 10 
1.PedsQL-QoL 88.08 12.08 -          
2.PedsQL-Ps 87.00 13.76 .96** -         
3.PedsQL-Ph 90.03 11.90 .84 ** .66** -        
4.DASS-Dep 2.34 3.45 -.44** -.42** -.37** -       
5.DASS-Anx 1.84 2.91 -.36** -.38** -.26** .58** -      
6.DASS-Str 5.08 4.37 -.44** -.44** -.34** .66** .61** -     
7.VCOPS -.48 .84 -.14** -.13** -.14** -.002 .05 .02 -    
8.FAQL-FA 2.50 1.85 -.34** -.35** -.24** .12** .18** .13** .10* -   
9.FAQL-SD 3.19 1.70 -.32** -.33** -.22** .18** .24** .21** .13** .69** -  
10.FAQL-EI 2.28 1.61 -.44** -.45** -.32** .21** .27** .23** .12* .84** .80** - 
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Table 5 Means, standard deviations, and bivariate correlations for major study variables within the HC group 
 
 
 
 
 
 
 
 
 
 
 
 
 
*p < .05, **p < .01 
 Mean SD 1 2 3 4 5 6 7 
1.PedsQL-QoL 77.81 18.35 -       
2.PedsQL-Ps 78.22 18.17 .97** -      
3.PedsQL-Ph 77.10 20.75 .94 ** .84** -     
4.DASS-Dep 4.83 4.17 -.81** -.76** -.81** -    
5.DASS-Anx 3.65 3.54 -.77** -.71** -.77** .70** -   
6.DASS-Str 6.61 3.97 -.69** -.67** -.65** .73** .68** -  
7.VCOPS -.94 1.55 .37** .42** .27** -.36** -.14 -.45** - 
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Table 6 Means, standard deviations, and bivariate correlations for child health-related quality of life and food allergy severity 
variables 
 
 
*p < .05, **p < .01
 Mean SD 1 2 3 4 5 6 
1. PedsQL-QoL 84.88 15.09 -      
2. Anaphylaxis Hx 2.15 1.34 -.15** -     
3.Auto-injector Hx 1.63 1.08 -.10* .68** -    
4.Avoided foods 2.49 1.15 -.05 .14** .05 -   
5.Hospitalizations 1.57 1.02 -.09* .43** .42** .13** -  
6.Symptom Count 10.61 5.84 -.22** .47** .31** .22** .32** - 
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Table 7 Means, standard deviations, and bivariate correlations for child psychosocial health and food allergy severity variables 
 
 
*p < .05, **p < .01
 Mean SD 1 2 3 4 5 6 
1. PedsQL-Ps 84.26 15.79 -      
2. Anaphylaxis Hx 2.15 1.34 -.15** -     
3.Auto-injector Hx 1.63 1.08 -.10* .68** -    
4.Avoided foods 2.49 1.15 -.06 .14** .05 -   
5.Hospitalizations 1.57 1.02 -.09* .43** .42** .13** -  
6.Symptom Count 10.61 5.84 -.22** .47** .31** .22** .32** - 
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Table 8 Means, standard deviations, and bivariate correlations for child physical health and food allergy severity variables 
 
 
*p < .05, **p < .01 
 
 Mean SD 1 2 3 4 5 6 
1. PedsQL-Ph 86.01 16.34 -      
2. Anaphylaxis Hx 2.15 1.34 -.11* -     
3.Auto-injector Hx 1.63 1.08 -.07 .68** -    
4.Avoided foods 2.49 1.15 -.02 .14** .05 -   
5.Hospitalizations 1.57 1.02 -.08 .43** .42** .13** -  
6.Symptom Count 10.61 5.84 -.15** .47** .31** .22** .32** - 
61 
  
62 
Table 9 Means, standard deviations, and bivariate correlations for child food allergy-related anxiety and food allergy severity 
variables 
 
 
*p < .05, **p < .01 
 
 Mean SD 1 2 3 4 5 6 
1.FAQL-FA 2.50 1.85 -      
2. Anaphylaxis Hx 2.15 1.34 .20** -     
3.Auto-injector Hx 1.63 1.08 .13** .68** -    
4.Avoided foods 2.49 1.15 .10* .14** .05 -   
5.Hospitalizations 1.57 1.02 .18** .43** .42** .13** -  
6.Symptom Count 10.61 5.84 .38** .47** .31** .22** .32** - 
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Table 10 Means, standard deviations, and bivariate correlations for child social and dietary limitations and food allergy 
severity variables  
 
 
*p < .05, **p < .01
 Mean SD 1 2 3 4 5 6 
1.FAQL-SD 3.19 1.70 -      
2. Anaphylaxis Hx 2.15 1.34 .24** -     
3.Auto-injector Hx 1.63 1.08 .15** .68** -    
4.Avoided foods 2.49 1.15 .16* .14** .05 -   
5.Hospitalizations 1.57 1.02 .14** .43** .42** .13** -  
6.Symptom Count 10.61 5.84 .37** .47** .31** .22** .32** - 
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Table 11 Means, standard deviations, and bivariate correlations for child emotional impact and food allergy severity variables 
 
 
*p < .05, **p < .01
 Mean SD 1 2 3 4 5 6 
1.FAQL-EI 2.28 1.61 -      
2. Anaphylaxis Hx 2.15 1.34 .26** -     
3.Auto-injector Hx 1.63 1.08 .17** .68** -    
4.Avoided foods 2.49 1.15 .11* .14** .05 -   
5.Hospitalizations 1.57 1.02 .17** .43** .42** .13** -  
6.Symptom Count 10.61 5.84 .41** .47** .31** .22** .32** - 
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Table 12 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal depression in 
predicting child health-related quality of life (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 88.58 3.25  27.24** 
FA -4.76 1.12 -.15 -4.25** 
Maternal depression -2.19 .13 -.56 -16.31** 
Child age -.18 .47 -.02 -.38  
Mother age .81 1.05 .03 .78 
Mother race -1.19 1.31 -.03 -.91 
Income .30 .27 .04 1.13 
Step 2     
Constant 92.18 3.17  29.05 
FA -4.23 1.08 -.13 -3.92** 
Maternal depression .27 .38 .07 .73 
Child age -.34 .45 -.03 -.75 
Mother age .07 1.02 .003 .07 
Mother race -1.76 1.27 -.05 -1.39 
Income .17 .26 .02 .68 
FA X Maternal depressiona -1.87 .27 -.68 -6.99** 
Note: Maternal depression as measured by the DASS depression subscale.  
R2 = .381 for Step 1; Adjusted R2 = .375 for Step 1; ΔR2 = .05 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01.
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Table 13 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal anxiety in 
predicting child health-related quality of life (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 88.75 3.38  26.25** 
FA -5.54 1.16 -.17 -4.79** 
Maternal anxiety -2.32 .16 -.51 -14.32** 
Child age -.43 .49 -.04 -.88 
Mother age 1.06 1.09 .04 .97 
Mother race -2.05 1.37 -.05 -1.50 
Income .57 .27 .07 2.08 
Step 2     
Constant 90.84 3.29  27.64** 
FA -5.14 1.12 -.16 -4.58** 
Maternal anxiety .46 .45 .10 1.01 
Child age -.70 .47 -.07 -1.47 
Mother age 1.10 1.05 .04 1.04 
Mother race -3.30 1.34 -.09 -2.47 
Income .53 .26 .07 2.01 
FA X Maternal anxietya -2.06 .32 -.66 -6.52** 
Note: Maternal anxiety as measured by the DASS anxiety subscale.  
R2 = .334 for Step 1; Adjusted R2 = .328 for Step 1; ΔR2 = .04 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 14 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal stress in 
predicting child health-related quality of life (N=614) 
Variable Entered B SE (B) β t 
Step 1     
Constant 86.92 3.51  24.79** 
FA -7.05 1.20 -.22 -5.89** 
Maternal stress -1.51 .13 -.43 -11.98** 
Child age -.14 .51 -.01 -.27 
Mother age .85 1.13 .03 .75 
Mother race .20 1.41 .01 .14 
Income .76 .28 .10 2.71** 
Step 2     
Constant 89.28 3.45  25.89** 
FA -7.13 1.17 -.22 -6.10** 
Maternal stress .50 .38 .14 1.32 
Child age -.25 .50 -.02 -.51 
Mother age .61 1.11 .02 .55 
Mother race -.16 1.38 -.004 -.12 
Income .64 .28 .08 2.33 
FA X Maternal stressa -1.70 .31 -.60 -5.56** 
Note: Maternal stress as measured by the DASS stress subscale.  
R2 = .280 for Step 1; Adjusted R2 = .273 for Step 1; ΔR2 = .04 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 15 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal depression in 
predicting child psychosocial health (N=614) 
Variable Entered B SE (B) β t 
Step 1     
Constant 92.06 3.63  25.36** 
FA -4.12 1.25 -.12 -3.30** 
Maternal depression -2.26 .15 -.54 -15.03** 
Child age -.17 .52 -.01 -.33 
Mother age -.77 1.17 -.03 -.66 
Mother race -3.42 1.46 -.08 -2.33 
Income .37 .30 .05 1.27 
Step 2     
Constant 95.22 3.60  26.47** 
FA -3.66 1.23 -.11 -2.98** 
Maternal depression -.09 .43 -.02 -.22 
Child age -.31 .51 -.02 -.60 
Mother age -1.43 1.15 -.05 -1.24 
Mother race -3.92 1.43 -.10 -2.73** 
Income .26 .29 .03 .91 
FA X Maternal depressiona -1.64 .30 -.56 -5.41** 
Note: Maternal depression as measured by the DASS depression subscale.  
R2 = .323 for Step 1; Adjusted R2 = .316 for Step 1; ΔR2 = .03 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01.
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Table 16 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal anxiety in 
predicting child psychosocial health (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 92.42 3.73  24.79** 
FA -4.88 1.28 -.14 -3.83** 
Maternal anxiety -2.44 .18 -.50 -13.67** 
Child age -.45 .54 -.04 -.84 
Mother age -.54 1.20 -.02 -.45 
Mother race -4.36 1.51 -.11 -2.89** 
Income .64 .30 .08 2.12 
Step 2     
Constant 94.08 3.68  25.54** 
FA -4.56 .126 -.13 -3.63** 
Maternal anxiety -.23 .51 -.05 -.44 
Child age -.67 .53 -.05 -1.25 
Mother age -.51 1.18 -.02 -.43 
Mother race -5.36 1.50 -.13 -3.58** 
Income .61 .30 .07 2.06 
FA X Maternal anxietya -1.64 .35 -.49 -4.65** 
Note: Maternal anxiety as measured by the DASS anxiety subscale.  
R2 = .289 for Step 1; Adjusted R2 = .282 for Step 1; ΔR2 = .02 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 17 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal stress in 
predicting child psychosocial health (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 90.85 3.80  23.91** 
FA -6.45 1.30 -.19 -4.97** 
Maternal stress -1.69 .14 -.45 -12.36** 
Child age -.19 .55 -.02 -.35 
Mother age -.82 1.23 -.03 -.66 
Mother race -1.99 1.53 -.05 -1.30 
Income .83 .31 .10 2.70** 
Step 2     
Constant 93.12 3.76  24.78** 
FA -6.53 1.27 -.19 -5.13** 
Maternal stress .24 .42 .06 .59 
Child age -.30 .54 -.02 -.56 
Mother age -1.05 1.21 -.04 -.87 
Mother race -2.33 1.50 -.06 -1.55 
Income .71 .30 .09 2.36 
FA X Maternal stressa -1.63 .33 -.54 -4.90** 
 
Note: Maternal stress as measured by the DASS stress subscale.  
R2 = .257 for Step 1; Adjusted R2 = .250 for Step 1; ΔR2 = .03 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 18 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal depression in 
predicting child physical health (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 82.90 3.46  23.98** 
FA -5.86 1.19 -.17 -4.92** 
Maternal depression -2.10 .14 -.50 -14.70** 
Child age -.05 .50 -.004 -.10 
Mother age 3.39 1.12 .12 3.03** 
Mother race 2.35 1.39 .06 1.69 
Income .17 .28 .02 .59 
Step 2     
Constant 87.27 3.33  26.21** 
FA -5.21 1.14 -.15 -4.59** 
Maternal depression .90 .40 .21 2.28 
Child age -.24 .47 -.02 -.51 
Mother age 2.48 1.07 .09 2.33 
Mother race 1.66 1.33 .04 1.25 
Income .01 .27 .001 .04 
FA X Maternal depressiona -2.28 .28 -.78 -8.10** 
 
Note: Maternal depression as measured by the DASS depression subscale.  
R2 = .391 for Step 1; Adjusted R2 = .385 for Step 1; ΔR2 = .06 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 19 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal anxiety in 
predicting child physical health (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 82.70 3.62  22.85** 
FA -6.69 1.24 -.19 -5.40** 
Maternal anxiety -2.10 .17 -.43 -12.15** 
Child age -.24 .52 -.02 -.46 
Mother age 3.66 1.17 .13 3.14** 
Mother race 1.63 1.46 .04 1.12 
Income .45 .29 .05 1.53 
Step 2     
Constant 85.46 3.45  24.76** 
FA -6.16 1.18 -.18 -5.23** 
Maternal anxiety 1.57 .48 .32 3.29** 
Child age -.60 .50 -.05 -1.19 
Mother age 3.71 1.11 .13 3.35** 
Mother race -.03 1.40 -.001 -.02 
Income .40 .28 .05 1.44 
FA X Maternal anxietya -2.72 .33 -.81 -8.22** 
 
Note: Maternal anxiety as measured by the DASS anxiety subscale.  
R2 = .336 for Step 1; Adjusted R2 = .329 for Step 1; ΔR2 = .07 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01.
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Table 20 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal stress in 
predicting child physical health (N=614) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 80.42 3.79  21.24** 
FA -8.08 1.29 -.23 -6.25** 
Maternal stress -1.21 .14 -.32 -8.86 
Child age .10 .55 .01 .19 
Mother age 3.57 1.22 .13 2.91** 
Mother race 3.68 1.52 .09 2.41 
Income .66 .30 .08 2.16 
Step 2     
Constant 82.93 3.73  22.25** 
FA -8.17 1.26 -.24 -6.47** 
Maternal stress .93 .41 .24 2.25 
Child age -.02 .54 -.002 -.04 
Mother age 3.31 1.20 .12 2.76** 
Mother race 3.30 1.49 .08 2.21 
Income .53 .30 .06 1.78 
FA X Maternal stressa -1.81 .33 -.60 -5.45** 
 
Note: Maternal stress as measured by the DASS stress subscale.  
R2 = .269 for Step 1; Adjusted R2 = .261 for Step 1; ΔR2 = .03 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01.
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Table 21 Details of hierarchical linear regression model evaluating the main and 
interactive effects of food allergies (presence vs. absence) and maternal overprotection in 
predicting child psychosocial health (N=569) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 87.32 4.36  20.03** 
FA -6.95 1.49 -.21 -4.66** 
Maternal overprotection -.76 .69 -.05 -1.10 
Child age .87 .62 .07 1.40 
Mother age -.22 1.41 -.01 -.15 
Mother race -2.42 1.80 -.06 -1.34 
Income .94 .35 .11 2.64** 
Step 2     
Constant 85.14 4.37  19.49** 
FA -7.07 1.48 -.21 -4.78** 
Maternal overprotection -7.18 2.03 -.44 -3.53** 
Child age .77 .62 .06 1.24 
Mother age .38 1.41 .01 .27 
Mother race -.55 1.87 -.01 -.29 
Income .90 .35 .11 2.56 
FA X Maternal overprotectiona 4.73 1.41 .44 3.36** 
Note: Maternal stress as measured by the DASS stress subscale.  
R2 = .070 for Step 1; Adjusted R2 = .060 for Step 1; ΔR2 = .02 for Step 2 (p < .01). 
a Variables centered before products were generated. 
** p < .01. 
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Table 22 Details of hierarchical linear regression model evaluating the main and 
interactive effects of history of auto-injector use and maternal anxiety in predicting child 
physical health (N=500) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 90.41 .95  95.46** 
Auto-injector -.76 .48 -.07 -1.57 
Maternal anxiety -1.08 .18 -.26 -6.05** 
Step 2     
Constant 91.21 .98  93.16** 
Auto-injector -1.23 .51 -.11 -2.43 
Maternal anxiety -.15 .37 -.04 -.41 
Autoinj X Maternal anxietya -.55 .19 -.26 -2.92** 
 
R2 = .073 for Step 1; Adjusted R2 = .069 for Step 1; ΔR2 = .02 for Step 2 (p < .01). 
** p < .01. 
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Table 23 Details of hierarchical linear regression model evaluating the main and 
interactive effects of number of symptoms experienced during an allergic reaction and 
maternal anxiety in predicting child physical health (N=493) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 91.79 1.11  82.62** 
Symptoms -.25 .09 -.12 -2.74** 
Maternal anxiety -1.01 .18 -.25 -5.60** 
Step 2     
Constant 91.11 1.10  82.78** 
Symptoms -.22 .09 -.10 -2.42 
Maternal anxiety -2.41 .36 -.58 -6.72** 
Symptoms X Maternal anxietya .12 .03 .39 4.49** 
R2 = .082 for Step 1; Adjusted R2 = .078 for Step 1; ΔR2 = .04 for Step 2 (p < .01). 
** p < .01. 
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Table 24 Details of hierarchical linear regression model evaluating the main and 
interactive effects of history of auto-injector use and maternal stress in predicting food 
allergy-related anxiety (N=495) 
 
Variable Entered B SE (B) β t 
Step 1     
Constant 2.13 .15  14.47** 
Auto-injector .24 .08 .14 3.16** 
Maternal stress .06 .02 .13 3.03** 
Step 2     
Constant 2.07 .15  13.90** 
Auto-injector .29 .08 .17 3.73** 
Maternal stress -.02 .03 -.05 -.58 
Autoinj X Maternal stressa .05 .02 .22 2.75** 
R2 = .036 for Step 1; Adjusted R2 = .032 for Step 1; ΔR2 = .02 for Step 2 (p < .01). 
** p < .01. 
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Figure 1 Recruitment and measure completion flow chart 
                                             
Assessed for eligibility (n=1279)
Excluded (n=505)
Did not meet inclusion criteria
• Not over age 18 (n=8)
• Did not have child (n=63)
• Did not have child under age 18 (n=39)
• One or more children has developmental disability (n=56)
• One or more children has chronic illness (n=68)
Declined to participate (n=2)
Other (e.g., exited prior to answering all screener questions or 
providing consent, n=164; exited after providing consent 
but before starting questionnaires, n=104, invalid due to 
answering two versions of same questionnaire, n=1)
Eligible and provided consent (n=774)
VCOPS (n=466)
DASS (n=504)
Demographics (n=491)
PedsQL (n=533)
1-12mo version; n=8
13-24mo version; n=33
2-4yrs version; n=128
5-17yrs version; n=364
PedsQL (n=241)
1-12mo version; n=32
13-24mo version; n=33
2-4yrs version; n=56
5-17yrs version; n=120
FAQL-PF (n=496)
0-3yrs version; n=119
4-6yrs version; n=123
7-17yrs version; n=254
VCOPS (n=202)
DASS (n=211)
Demographics (n=210)
FA Group (n=533) Healthy Group (n=241)
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